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ABSTRACT 

PURPOSE: To provide a simulation method capable of simulation concerning 
impurity introduction and the impurity concentration distribution of a 
thermal diffusion region wherein dependency on dosage is considered, while 
applying a simple and high speed technique. 

CONSTITUTION: In a semiconductor process, when impurities are introduced in 
a semiconductor substrate and diffused by heat treatment like RTA, the 
concentration distribution of impurities is simulated by a process 
containing at least operation on the basis of dosage of introduced 
impurities. In the heat treatment process, the dosage of introduced 
impurities is measured (2), parameters are extracted (3) and operated (5) 
about the measured dosage, and a sample is formed at need by a heat 
treatment equipment part (1). 
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©»£-©§£i£0iJ 1 ©th^iSm (A) t S I M S 4>tt£Kr 
m (B) £a*aT5f;l^c0T'&D (018) . SfcfigJfE 

fe©tf-»M* (o t s i m s ©wsie* (b) *a*a 

T^Lfc0T*-5 (019) . 
[0 0 6 6] 02 OS.OT02 1 it, mV< F-X»t5<3 

X 1 0" a t oms/cm' ©^t%{COI/iTTab-5^. 
*£*I^IBI*«3»©«^©*M«l©tHMS* (A) is 

IMSOM£ttJK (B) safcTSl/fcHT*0 (02 

o) . a&&3iE&cz>trfftt« (o ts iMs®^ 

* (B) ^ataT^L.fe0t?S>^ (02 1) . 
[0 0 6 7] 02 2&tf02 3it. (S)U< F-X»**3 
X 1 0" a t oms/cm' ©S-&(COHTTab-5ji<. 

*s*«fm*«i o#©»^©jiig«sji©^^ (a) t 
simscmss (B) $-SiaTSLfc0-eabO (0 

22) , £*:fi£3lS8;©ir#iSSm (C) tS IMS©jBd5£ 
SSig: (B) ?:S^aT^bfc0T-*^ (02 3) . 



( 7 ) 

11 

[0 0 6 8] 024 R.tf0 25lt |s| C < F — 3 
X10"atoms/cm' ©«-&iC-3V>TT&-2>#. 

t&mmr$&3 o&<Dm&v^mmi<Dmwmm (a> i 
s i MScDSdJ&sg* (b) ^siaT^ufeia-r^o (0 

J 2 4) . (C) iSIMS©jftJ5t 

(B) ^IftTSltiTafe^ (02 5) , 
[0 0 6 9] 026 RZ>*0 2 7(1 |S|U< F— yCftfl* 3 
X 1 0" a t oms /cm' ©*&lCt3HTT?&-5a*. 

mmm** i o o&ov^o&kot 1 ©w-jhs* (a) 

£ S I M S ©MJ&B* (B) ftStaTwl/fclST**) 10 
(0 2 6) , *fc«£*ft©fHHS« (C) iS IMS© 

Wfemm (B) ^IfeTibfciTSS (02 7) . 
[0 0 7 0] f*OlH^ (C) 14. ?FM^aA^S 
(F-XS) ft#tttf*fcnT»?&V»©T. SSMfiT-* 

£S I MS«J5t©J!gj£ (B) tfrtt%tt\T^Z><D\Z*t 

u ^EitMom-ffitJii (a) mmm%:ii£<--3k 

LT^-S. *HJS^JT'tt1#(C. F— X^3X 1 0" a t 
oms/cm ! &Sx.-5»»*-&{COtiT. fi£*©tl-p: 

[0 0 7 1] ^SlififllfcJtnff. -f^>ttA • Mill: 20 

fc, 3F*fi«»ffiAtta (F-X») tt#tt*#*bfc?FM 

[0 0 7 2] t^O, 

[0 0 7 3] It. ttjrfc&B&At9*-^*;MIK:]!iJ 

[0074] mmm 2 
syseUT-tt, Mk&asaffi (1) £f 

(2) Rtf (2' ) . /t9*-*ttttig« (3) 

v (3- ) . mmmmwmm (5) Rz/i-^->aAH-^ 

mm (5' ) Sr^ttfc^, *HJ£0iJT*«. 0 2 8 (C^T 

g^sgeas (i) t<t>aAgsa 

(l' ) &K#9®7MlNMHI&i£B (2) . /i^^ 

-?mmmm o> . ^Ma-f^>ffiAth»SM (5) 

*fflV>*i-5HL&. t^-^^-X (4) fc&iliL 40 
[0 0 7 5] 

[0ffiOWm^lK^] 50 



$*Bg¥8 - 1 3 9 0 4 4 
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[01] ©¥^&§3igXD-feX©:7O-0T'& 
3„ 

[02] £J6m#)ifflT**ftS!«fcMOS h$>y 
X^©Bf®S^f0T$.-5. 
[03] i2©A-A»iffiiCO^T. t*0->Sal/- 

[04] 0 2©A-A#rB5fc-=>t^T. *tM8*K:«k** 

[05] istft^RcDigfRi^Mtt^ttssi-r/tv^-^T 
© K-x»&#'tt*^-r0Tab-£>. 
[0 6] fe«^^©te»p#r B m#tt^^-r/^^-^K 

CO K-X*»fe#tt£^-r0-?&-5. 
[07] y^E^^yXftffi^t^T^/l^y-^Yt CD 

[0 8] F — Xm&l X10 l5 atoms/cm' , J£ 
»^pWl#©Jg-&JCO^T. 1 ©t^iSS* (A) 

tSIMSCOSI^* (B) ^IteTSl/fciTfeS. 

[09] i§n;<. &&&<D9mM <c> tsiMs® 

fl(£t£X (B) i&toTiLitlffeS. 

[010] F-XlinxiO"atoms/cm' . 
&*l$IW3»©»&fc:-3^T. *Jfim©fMW6* 

(A) i S I M S ©ffiiJ^SSJi: (B) €:SfeT*-r0Tafe 
-5. 

[011] IH D < . t&lE&OftffJSX (C) iS IMS 
©SS^IS* (B) SfifaT^LfcBT**. 
[012] F — XS*U X 1 0" a t oms/cm* . 

(A) iSIMSCi^I (B) S:iftT*t@T$ 
£. 

[01 3] iwii;<. ^*te©w-#i^m (C) iS I MS 
©iBUtSS* (B) &mteT7RVfzm-e&2>. 

[014] F-XliinxiO"atoms/cm ! . 

mtmn 3 o g>©i^i:o^t, uss^j i ©tur^sm 

(A) t S I M S ©jRfttllS* (B) $rfi*aT*T0X'S 

[01 5] [5|i;<. 4&lE&®fttiCttS (C) iS I MS 
©fill^m (B) SrftfeT^L^0Tfe-5. 
[016] F — XS**1 X 1 0 I! a t oms/cm' . 

ttiwim o o#©«-&tco^T. i ©ff-jf^m 
(A) tsiMSffli^l (B) ^ataT*-T0-t?a& 

[01 7] n?]i;<, g£**£©iH£iS3m (O is i ms 

©aOS&fSm (B) JllaTSLfcitg^. 
[018] F-Xl^xiO'^toms/cm 1 . 

(A) iS IMS«gf (B) JifctiLfcBT 

[01 9] mc<* vtm&omwmg: <o is i ms 



13 

[02 0] K-Xl!)i3xl0"atoms/cm ! . 
(A) £S I MSCHJSIS* (B) £fi*aT^T0T& 

[021] mc<, vtmm<nmw^ (o tsiMs 

©iMSi^m (B) £«*aT*Lfc0T&3„ 
[02 2] h'-XW3xlO' s atoms/cm' . 

ffiftttM 1 0 8>©»£K:tHvc. 1 OffttMS* 

(A) £ S I M S (DW&l&g: (B) $rSfeT^-T0t?* 

S. 

[02 3] |S)i;<. fi£3fe*fc<Z>tH?giS (C) tSI MS 
OiBl^iS* (B) £fi*aT7KL£:0-e<fc-5. 
[02 4] K-X*fi#3 X 1 0" a t oms/cm' . 

itumrn 3 o ^•■atc^t, nifi^j i v>m%i&m 

(A) tSIMSOi^S (B) £«*aT^-r0T»& 

-So 

[02 5] hu<, Um&<7)BtW®im (C) tS I MS 
OJBIS^ (B) SrM^aT^Ufc0T'a5^>„ 
[02 6] F'-Xi!)i3xlO li atoms/cm ! , 
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mmmrfi i o o^cdh^-ko^t, mmm i ©tj-»sgm 
(A) t S I M S (B) *a*aT*-r0-ra& 

[02 7] (5IU;< > fi£*i*CDffJ-#^ (C) tSlMS 
C0jffl^$Sm (B) 5IfeTSbfciT-i&5. 
[02 8] *iS0S2©¥^SSiigyP-trX©7D-0-C 

(1) 

io (2) ^t&mm&Mfiwm mm) 

(3) /^^-^ttffi GgB) 

(4) 5*— 7s 

(5) ^msthff mm) mmm- 
mm) ) 

(1 ' ) <*>£Aig§gB 
( 2 ' ) Sl« (8f) 

(3' ) (gfi) 
(4' ) 5*-*^— X 
(5' ) <*>&A§HIl (SB) 



[01] 



en 



(5*) 



(3X4 



X 



(5LJ 



ttJHSH 



(40 



(2) r 



(4) 

L 



[0 2] 



CMOS : Metal Oxide semiconductor) 




n_JL p (*fci±N) 



0 

12 



[0 3] 




( 9 ) 



nmW-S- 1 3 9 0 4 4 



[04] 



[05] 



K-X*l x 10". 3 x 10 M .l x 10*. 3 x 10 u aton»/cm a ) 




^ 4 




5x10* lxio 14 



5 X 10 14 1 x 10* 
DOSE (atoms/cm 8 ) 



5x10* 



[06] 



[0 7] 



K-Ko = aSS3Wx (K-Xa)"* 77523 * 10 " 1 
K-Xtl x 10 w. 3 x 10",! x 10* 3x 10"» atoms/cm*) 



400 




5X10* lxio" 



5X10 14 1X10 M 
(atono/cm*) 



5x io" 



Yl 



r x ioario(K-X«) -3.08222x10* 

= j ( K-X*&<2£12 x 10"atomfl/cm*<k*)S^i&^) 

K-Xfi 1 x 10 u , 3 x lO 1 *,! x 10 B . 3 x 10 U atoms/cm* ) 




5xiO" lx 10" 



5xlO M ixio" 
DOSE (atons/cm 1 ) 



5x io 111 



( 10 ) 



nmW-S- 1 3 9 0 4 4 



[08] 



<&A^*>aBFi! , &Ai*yl^2QkeV . K-X*2 x 10* atoms/cm 1 , 
&ffcB#900«C . lsec) 




lQxxu 



a 000 



asbo 



depth (/u m) 




depth (/i m) 



( II ) #^¥8 - 1 3 9 0 4 4 



[010] 



&sm i (Dtfx&mt sims ©«f5se* 

(^A-<^>SBF2 . £A-n*;U*2QkeV , K-XS 1 x lO 13 atoms/cm 2 . 



[02 8] 



10xxi4 



0.000 

a ooo 



1 1] 




CD 



0.500 



0) 



mm 
tra&g 



C3)_J 



(4) 
I 



(2) -f 



CttA-f *>3BF2 . &AJi*yl^20keV . K-X&l x 10* atoms/cm 2 . 



I 



.§ 10x 




10XX14 



a ooo 
a ooo 



a sec 



( 12 ) 
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1 2] 



(&AJ*>&RF2 . &Ai*vt^20keV . h'-XMl x 10 u atoms/cm 1 . 




10xxl4 



0.000 
0.000 



a 500 



1 3] 



&*mi<»ttm&M t sims omm&m 

3f>«BFi . £A^**^20keV . K^-Xfcl x 10* atoms/an 2 , 



1 



10XX21 : 



10XX20 



10XXJ4 




0.000 
0.000 



0- 500 



( 13 ) 



#HI1¥8 - 1 3 9 0 4 4 



imi 4] 



mmt i vftxtmt sims v>£tfm& 

(&A-f*>SBF2 . &A-x*/^20keV . K-Xftl x 10 13 atoms/cm* . 



10xx20 



I 




lOxxU 



0.000 
0.000 



a 500 



[015] 



v&mm>tt&m&t sims ^m^mm 




0.000 

depth iu ni) 



( 14 ) 



#51^8 - 1 3 9 0 4 4 



[01 6] 



(ftA-T^>aBP2 . &Ai*;l,*20keV , h'-XMl x lO 16 atoms/cm 2 . 
&1&m£ 900 °C . S«t#0 1 OQsec) 



10XX21 




0. 000 

depth (find 



mi 7] 



fc#t**r<o*re*£* t sims <omimm 

WL\<<*>mEP2 . £Ai*^20keV . K-Xfil X 10 15 atoms/cm* , 

KSta^9oo*c , mx*m ioosec> 




a ooo 

depth (iia) 



( 15 ) 



4$IH§¥8- 1 3 9 0 4 4 



[B18] 



mm i onmsm t sims com&sm 

(ttA-f *ymEF2 . ttA^*7l^20]oeV . x 10* atoms/cm* , 

900 °C . fiSgmra 1 sec) 



10xx2! a- 




10xxl4 



0.000 
0.000 



a 500 



[019] 



&*mti<Dft&t$&t sacs vwm&m 




a ooo 

depth (^nO 



( 16 ) 



#H8¥8 - 1 3 9 0 4 4 



[02 0] 



nmm i coxtmsm t sims ®sie«* 




0.000 

depth (/im) 



[02 1] 



ts£3m»®«- t sims om&&& 

GLVf *->aBF2 . &AxA/V-T20keV . h'~X&3 x 10 10 atams/cm a . 



10xx2! i 




QlOOO 

depth (p. m) 



( 17 ) 



#^¥8 - 1 3 9 0 4 4 



[02 2] 



9mm i ©nj»s«£ ssms 

(&\4*>mEPz . &Ai*/M*20keV . K" *S 3 x 10" atoms/cm* 

mmswQ -c , m&tm iosec) 



10x x21 f 




0.500 



0.000 

depth ifi m) 



[0 2 3] 



«fcfefltft©tt3M3»<i: SIMS 

(ttA-f 3*->^BF2 , SAJ^Jl/^JZOkeV , K"X*3 X I0 15 atoms/on 2 . 



10xx21 




0.400 0.500 



0.000 

depth <jum) 



( 18 ) 



4fgg*F8 - 1 3 9 0 4 4 



[02 4] 



$mm i vntms&t sims com&km 



10XX21 i 




asoo 



0.000 

depth (um) 



[0 2 5] 



t SIMS ©JIMS 




asoo 



0.000 

depth (v m) 



( 19 ) 



8-139044 



[B2 6] 



(ttA-T^->aBF2 . &A-x*vM*2GkeV , K-Xfi3x atoms/cm* . 
tStfcfi«900 "C . mm® lOOsec) 




[0 2 7] 



(aA-r^^SBFi , &Ai*A*20keV , K-XS3x 10* atoms/cm* . 
«%SLS!900-C . fiCe^S I OOsac) 




a 500 



